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With the recent developments in information and communication technologies (ICTs), there
is a significant change in our daily life. Eventually, integrating ICTs into teaching and learn-
ing offers significant potentials for higher education institutions and new challenges for
educators, through their capacity to facilitate new kind of education in the digital environ-
ments. As a result, there have been significant changes in several professions’ curricula
such as design, business, medicine, and engineering., to accommodate new demands,
opportunities, processes, and potentials provided by digital media and computational tools.
Keywords: digital education, virtual environments, design education, curriculum design, collaborative learning
With the recent developments in information and communi-
cation technologies (ICTs), there is a significant change in our
daily life. Most of us have become very much dependent on
the technology – 78.3% of the developed world’s population
and 32.4% of the developing world’s population are the Inter-
net users and, those figures are increasing every year (Interna-
tional Telecommunication Union; http://www.itu.int/en/ITU-D/
Statistics/Pages/default.aspx). Eventually, integrating ICTs into
teaching and learning offers significant potentials for higher
education institutions and opens new challenges for educators,
through their capacity to facilitate new kind of education in the
digital environments. Consequently, significant changes occurred
in several professions’ curricula such as design, business, medi-
cine, and engineering. to facilitate new requirements, projections,
processes, and possibilities provided by advance digital tools.
Research in educational use of digital environments delivers
convincing evidence of the potentials of the emerging digital plat-
forms to assist more effective learning. One of the main advantages
of digital education identified is that digital teaching platforms
offer students data-rich, online, synthetic environments, enabled
with media, information, and communication tools. In such plat-
forms, students become virtual characters (avatars) who immersed
into virtual reality to collaboratively work and learn. In order to
enhance their learning capacity, students should be given oppor-
tunities for exploration and manipulation within the environment
as well as opportunities for discourse between students (Dickey,
2007). Similarly, this new learning and teaching environment pro-
vides teachers possibilities to built constructive environments in
which knowledge is obtained and learning is an active process.
Teaching in digital environments can take many forms includ-
ing didactic teaching, active learning, collaborative learning, gam-
ing, simulations, etc. Working and articulating ideas in a group
context, questioning and challenging each others’ ideas, and engag-
ing in total collaboration in the determination of design problems
make learning most effective.
Winn (1993) identifies the following approaches in digi-
tal education. The first approach is based on behavior theory
that transforms the conventional approaches to the instructional
design (Dick and Carey, 1985; Gagne et al., 1988): (1) forecast-
ing students’ behavior (Reigeluth, 1983); (2) decreasing essential
knowledge and skills by operating proper analytical techniques
(Landa, 1983); and (3) adapting a set of actions to confirm that
without the additional help of the teachers or designers, the
application would work successfully (Winn, 1993).
Second, it is important the ways of information that are offered
to students (Fleming and Levie, 1993). In this approach, process-
ing information and the learning material have a greater impact
rather than on task reduction and determination of instructional
strategies on the basis of the content (Winn, 1993).
Psychologists recognize that cognitive theories of learning and
instruction require the foundations for instructional designers to
determine assistance rather than behavioral theory (Winn, 1993).
Cognitive theories are adapted as the third approach. The basic
principle is that the ways of how the interaction between the
students and instruction occurred has greater importance than
the content or how information is presented (Winn, 1993). The
cognitive theory (Anderson, 1976, 1983) formulated the basis of
“intelligent” computer-based tutors as follows:
• The objective structure of the problem space must be identified;
• The guidance in the context of problem-solving must be
provided;
• The instant feedback on errors must be provided;
• The load of the working memory must be minimized;
• Modifying the “grain size” of instruction with learning to
facilitate the knowledge gathering process; and
• Empowering the student to reach the required skills by sequen-
tial estimation.
The final one depends on determining the ways students inter-
act with courseware. The approach is based on the assumption of
knowledge construction that is built by the students themselves,
not provided through the course material (Winn, 1993). Accord-
ing to this view, the knowledge is constructed, not transferred,
and the students dynamically learn (Jonassen, 1999). Within this
context, students are given opportunities to apply new knowledge
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and skills in a collective setting (Gül et al., 2007). Furthermore,
the role of teachers is “to help and guide the student in the con-
ceptual organization of certain areas of experience” (Glasersfeld,
1983).
To support the intention of integration of digital environments
in education, we have developed several collaborative virtual stu-
dios over the years: (1) designing virtual worlds and global team-
work (collaboration between The University of Sydney-Australia
and Istanbul Technical University-Turkey in 2007 and 2008) (Gül
et al., 2007, 2008), (2) NU Genesis (collaboration between the Uni-
versity of Newcastle-Australia and Rangsit University-Thailand)
(Gu et al., 2009). As discussed earlier, we have adopted Winn’s
(1993) teaching approach that depends on the understanding of
students’ interaction with the course material considering the stu-
dents as the active learners. In design teaching context, the main
concern is to teach the theory and applications in designing of
artifacts that accommodate human activities. Incorporating the
digital environments into design education, the principle of teach-
ing process is not changed but there are some additional concerns
needed to be considered. For example, our teaching experience
shows that in order to achieve the best outcome in the collaborative
virtual design studio, constructing a shared goal, and an under-
standing of the given problems are essential for students. In addi-
tion, we have outlined several crucial factors in order to enhance
students’ learning: (1) focusing on active learning; (2) focusing
on the learner through the relevance of the content; (3) develop-
ing clear objectives to provide direction to student learning; (4)
articulating knowledge and learning experiences; (5) ensuring the
application of effective feedback mechanisms; (6) employing effec-
tive “scaffolding” in the organization of the learning experiences;
and (7) encouraging collaborative learning (Gül et al., 2012).
Our digital teaching experience confirms that the virtual design
studio and digital platforms provide an outstanding environment
for learners. Particularly, digital education platforms support col-
laborative learning and co-design situations in which students
develop a mutual understanding of the given design problem and
a shared goal, and achieve this goal through working and learn-
ing together on the design artifact. This design artifact becomes
the ground on which the collaboration, negotiation, conflicts, and
critiques occurred (Gül et al., 2012).
In order to enhance this fundamental subject, we pursue papers
that provide theoretical or empirical contributions to the role
of advanced digital technologies in education. Digital education
specialty section of Frontiers in ICT will be devoted to original
papers, concerned with the challenge of new emerging educational
paradigms of emerging digital technologies.
The principal aim of this special section on technologies for
teaching is to provide further discussion at the intersection of the-
ory and practice. Related topics to the application or reflection of
digital technologies in education, which may include, but are not
limited to, are welcome:
• Frameworks for teaching with emerging technologies;
• Curriculum development;
• Assessment of knowledge and skills;
• Collaborative learning in digital environments;
• Facilitating learning utilizing digital spaces;
• Ideation and virtuality;
• Multi-disciplinary and multi-cultural collaboration in educa-
tion; and
• Supporting student learning in a media-rich environments.
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